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Fig. 1　 Eight strain gauges were affixed on the 
nails of 2nd and 3rd fingers (a).  Four 
strain gauges on each nail were expressed 
by nor th ,  west ,  east  and south for 
distinguishing the location on each nail (b).
Fig. 2　 Schematic depiction explains the trials of 
cutting ball in three directions indicated by 
three arrows A (straight), B (shoot) and C 
(slider) as the simulation of pitch.  This is 









































































Fig. 3　 The strains of nails during trials in which three subjects cut the ball by simulating straight ball pitch. 
The waveforms under the baseline indicate the compression strain and over the baseline indicate the 
tensile strain.
Fig. 4　 The strains of nails during trials in which three subjects cut the ball by simulating shoot ball pitch. 




Fig. 5　 The strains of nails during trials in which three subjects cut the ball by simulating slider ball pitch. 
The waveforms under the baseline indicate the compression strain and over the baseline indicate the 
tensile strain.
Fig. 6　 The strains of nails when three subjects pitched straight ball.  The waveforms under the baseline 




































（r 2 ＝0.856），被験者Bの両指N（r 2 ＝0.841，




































Fig. 7　 The strains of nails when three subjects pitched shoot ball.  The waveforms under the baseline 
indicate the compression strain and over the baseline indicate the tensile strain.  No data about subject 
A.
Fig. 8　 The strains of nails when three subjects pitched slider ball.  The waveforms under the baseline 













Fig. 9　 Schematic depiction indicates the assessment on a scale of four levels which means rough difference 
from strong compressive strain to medium tensile strain for ease of understanding.
Fig. 10　 The relationships between pressures and strains of nails when three subjects pinched a ball acutely 












































Fig. 11　 The relationships between ball speed and strains of nails when three subjects pitched straight ball.
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 Strain of Nails and Contact Force Between Fingers and Ball 
at Ball-Release During Baseball Pitch 
 Kenji Saitou 1 , Kazuhiko Inoue 2 , Masakazu Watanabe 3 , 
Shin-ichi Inoue 4 , Jun-ichi Sakai 1 and Tadahiro Takeda 5 
Abstract
 In order to analyze the state of contact between fingertips and ball before and after ball-release 
of baseball pitch, strains of nails were measured with strain gauges affixed on nails of 2nd and 3rd 
fingers.  The measurements of strains were executed during the simulation of the ball-release 
of straight ball, shoot ball and slider ball pitches, the pinch of ball, and the actual pitches.  The 
characteristics of strain of nails before and after ball-release were clarified as the following.  The 
strains of nails during the actual pitches and the simulation of ball-release had basically similar 
tendency in each subject.  The portions of nails with large strain were different, and the tendency 
that the portions changed by changing the type of pitches were also different between the subjects. 
The strains of the portion at which compressive strains during actual pitches were larger correlated 
with the pressures of pinch and the ball-speeds. 
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